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Hypotensive patients in the emergency department
(ED) represent some of the sickest patients. A predictor of
poor outcomes, hypotension has been posited as a marker
for shock and, in some cases, as the deﬁning characteristic
of shock.1-3 Even as little as 10 minutes of hypotension has
been associated with poor outcomes in high-risk patients.4
Noting this, some have postulated that treating even
transient hypotension may stave off poor outcomes.
Enter the concept of bolus-dose vasopressors (commonly
known as “push-dose pressors”). Bolus-dose vasopressors
refer to the intravenous administration of small discrete
doses of ephedrine, phenylephrine, or epinephrine to treat
hypotension in lieu of or before vasopressor infusion. In the
ED, because of their shorter duration of action, bolus-dose
vasopressors typically refer to either phenylephrine or
epinephrine. There is a signiﬁcant body of evidence in the
anesthesia literature supporting their safety and use in the
operating room,5 although much of this literature concerns
the use of phenylephrine for hypotension that develops
during spinal anesthesia. There is great hypothetical appeal
about the notion of drugs that can be rapidly mixed and
administered to treat hypotension as it occurs.
In this issue of Annals, Holden et al1 introduce safety
considerations and guideline-based recommendations for
the use of bolus-dose vasopressors in the ED. Although
literature on the use of bolus-dose vasopressors in the ED is
still in its infancy, they advocate a “systems-based”
approach to balance patient safety and beneﬁts. Their
article also raises the question of whether social media has
encouraged the use of bolus-dose vasopressors in the ED
ahead of sufﬁcient supporting evidence.
In this editorial, I will place the article by Holden et al in
historical and clinical context by examining the
establishment of similar clinical approaches in emergency
medicine, suggesting the role social media appears to be
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playing in knowledge translation, reviewing the existing
clinical literature in regard to bolus-dose vasopressors, and
evaluating the risks of physician medication delivery in
high-risk situations. The ﬁrst priority when one uses a
therapy such as bolus-dose vasopressors that has limited
supporting evidence needs to be “do no harm.”
In theory, the migration of bolus-dose vasopressors from
the operating room to the ED seems natural; similar
practice migration has served emergency medicine well in
the past. In the 1980s, emergency physicians began using
succinylcholine and other neuromuscular blockers to bring
the practice of rapid sequence induction from the operating
room to the ED to optimize intubating conditions for
critically ill patients.6 This practice was initially met with
resistance7 and even outright criticism of our specialty’s
airway skills.8 Proponents of rapid sequence induction in
the ED subsequently performed rigorous clinical research
demonstrating superior outcomes for patients undergoing
the procedure in the ED.9 Now rapid sequence induction is
a cornerstone of the practice of emergency medicine.10
The use of propofol for procedural sedation has a similar
history. In the 1990s, emergency physicians ﬁrst reported
the use of propofol in the ED,11 which, despite early
promising results,12 was met with skepticism from both
anesthesiologists and emergency physicians.13 Detractors
cited specialty jurisdiction and the potential for respiratory
depression and aspiration. Rigorous clinical trials of
propofol for procedural sedation in the ED soon
followed,14,15 demonstrating that it was safe and effective.
Now propofol for sedation in the ED has become a
mainstay of practice.16
Recently, new forces have propagated the rapid spread of
clinical concepts: social media and free open access medical
education.17,18 These forces may facilitate the spread of
best practices; however, with inadequate editorial oversight
research may also be translated too quickly through social
media, leading to compromised outcomes when
preliminary ﬁndings are incomplete or incorrect.19 This
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stands in contrast to the decades during which propofol and
neuromuscular-blocking agents gained popularity in
emergency medicine. With the encouragement of social
media and free open access medical education, the practice
of using bolus-dose vasopressors in the ED has apparently
become common, despite little published peer-reviewed
evidence to support its use.
Currently, only 2 studies, both retrospective, address the
use of bolus-dose vasopressors in the ED.20,21 Both
demonstrate results that should give us pause. Panchal
et al20 analyzed 20 intubated hypotensive patients who
received bolus-dose phenylephrine for peri-intubation
hypotension. They found that bolus-dose phenylephrine
was associated with an increase in blood pressure, with no
change in pulse rate. Fourteen of these patients also
received continuous infusions of other vasopressors. No
other clinically meaningful outcomes were assessed.
Schwartz et al21 assessed the frequency with which patients
began receiving a continuous infusion of a vasopressor after
receiving bolus-dose phenylephrine in their ED, with a
secondary analysis of assessment of adequate preload
expansion through crystalloid bolus. Of 73 patients
receiving bolus-dose phenylephrine, 34 began receiving a
continuous vasopressor infusion within 30 minutes. Only
34% of these 73 patients received an adequate ﬂuid
challenge; receiving one was associated with fewer doses of
phenylephrine. Schwartz et al21 found the overall rate of
serious adverse events associated with bolus-dose
phenylephrine to be 20%, including bradycardia (10%),
reactive hypertension (8%), and ventricular tachycardia
(3%).
Safety considerations concerning the preparation and
administration of these drugs compound the lack of positive
evidence. In many cases, bolus-dose vasopressor
administration is presumed to indicate a pharmacy- or
manufacturer-prepared syringe. In this case, the
concentration of the syringe, and by extension the dose of the
drug, is inherent to the entire resuscitation team as there is no
opportunity for a dilution to cause a 10-fold dosing error.
Some proponents of bolus-dose vasopressors, however,
advocate a practice by which the emergency physician draws
up and dilutes a dose of epinephrine immediately before
administration.22 This practice, which is not addressed by the
2 small ED studies on bolus-dose vasopressors, introduces a
complicated task performed at a time (during active
resuscitation of a critically ill patient) that is almost certainly
highly stressful. The introduction of a dilution step into the
preparation of epinephrine is not trivial; epinephrine has a
storied history of 10-fold dosing errors harming patients.23 If
small bolus doses of epinephrine are needed immediately,
using a “cardiac epinephrine” syringe (0.1 mg/mL, formerly
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known as 1:10,000 concentration) to administer bolus doses
eliminates the dilution step and may minimize risk. This
manufacturer-prepared syringe allows rapid administration
of very small doses (50 mg, or 0.5 mL).
The ability of physicians to perform dose calculations,
particularly under stress, is worth examining. Emergency
physicians, surgeons, and pediatricians have all been
demonstrated to perform poorly when quizzed on dose
calculations associated with simple medication vials.24-26
Newly certiﬁed physicians and physicians working in
community practice are at higher risk for making dosing
errors.27 In regard to physicians’ making their own diluted
push-dose epinephrine, this suggests that senior physicians
in teaching positions may have a lower risk of making
dilution-related dosing errors than newer physicians
working in community practices. The inherent stress of the
resuscitation complicates this matter further.28 Performing
mathematical tasks under pressure reveals that stress has a
negative inﬂuence on mathematical problem solving.29
This effect is mitigated if the speciﬁc mathematical task is
practiced; however, signiﬁcant practice is required.29 It is
easy to see how a less-experienced physician working in
community practice who has only watched an instructional
video on the proper dilution of epinephrine would be
prone to making dosing errors. Even an experienced
physician likely requires signiﬁcant deliberate practice to
avoid the same error.
The use of both neuromuscular blockers and propofol
in emergency medicine was initially met with harsh
criticism. Over time, evidence mounted that the use of
these medications in the ED was safe and, according to
clinically meaningful outcomes from high-quality research,
improved on previous approaches. The use of bolus-dose
vasopressors in the ED should inspire similar practicechanging research. Future research should examine
whether treatment with a vasopressor leads to improved
outcomes after transient hypotension in the ED, such as
hypotension occurring after intubation or sedation. For
patients in whom it is agreed that hypotension should be
treated, randomized trials comparing the initiation of
vasopressor infusions with or without the preceding use of
bolus-dose vasopressors and measuring patient-centered
outcomes such as mortality, hospital length of stay, and
rates of medication errors would help deﬁne the role of
bolus-dose vasopressors in the ED.
As it achieves popularity ahead of supporting science and
literature, the practice of using bolus-dose vasopressors in
the ED needs a framework to keep patients safe. Holden
et al offer an approach that takes into account the difﬁculty
of dose calculations and drug dilution under pressure. It is
an important ﬁrst step.
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